DISCUSSION ON PARATYPHOID FEVER.
Opened by Sir BERTRAND DAWSON, K.C.V.O., M.D. THIS contribution is chiefly based on the work at the Fourteenth Stationary Hospital, where there are advantages not always available.
Looked at broadly, paratyphoid is typhoid fever in miniature. A patient invaded by it stands to be ill less severely and for a shorter time, is less prone to complications, and, a fortiori, less likely to die. It presents a clinical picture which is suggestive, though not absolutely distinctive, and its certain diagnosis from typhoid can only be made with the aid of bacteriological findings.
Though habitually milder, paratyphoid may present the gravity of severe typhoid. The occurrence of such severe cases suggests that, under conditions favouring it, the disease might break out in severe epidemic form-a consideration which bears upon the question of preventive inoculation.
Investigation would seem now to have established that a mixed preventive vaccine may be used without risk of impairing its effectiveness against typhoid.
The existence of this disease in France is due to " carriers." With men congregated in trenches and billets, it is easy to see how the exereta of a carrier can contaminate food through the agency of man or insect. Strong evidence that the disease is thus conveyed is afforded by a study of the cases of paratyphoid A at the Fourteenth Stationary Hospital. Before this War this disease did not exist in France or England, but was rife in India. The majority of the cases which have occurred in D-12 Dawson: Discussion on Paratyphoid Fever France are in soldiers who have either come from India or been in contact with those who have.
From the point of view of communicability, the frequent mildness of paratyphoid is one of its serious aspects. Whereas the typical case of moderate severity will afford clinical evidence that the patient is suffering from an enteric group infection, the mild case with ten to fourteen days of pyrexia may, even under the favourable conditions for observation of a hospital ward, disclose no features which are distinctive from those of other mild infections. There will often, however, even here be enough to arouse suspicion and lead to the patient being watched pending bacteriological investigation.
The Typical Case.-(a) The onset is more frequently gradual, the fourth being the average day for the patient to report sick. Increasing lassitude, chilliness, a sense of illness, headache with or without pains elsewhere, are the early symptoms. Abdominal pain occurs in about 40 per cent. of the cases. It is generalized, seldom severe, eased by warm applications, and passes after a few days. Pains other than the foregoing are referred to the back and legs and are met with in about a quarter of the cases. Diarrhoea, though it seldom persists, is an early feature of half the cases. Epistaxis, though evidence of value, is not of frequent occurrence. Cough may be present, but it is associated with scanty or no physical signs.
(b) The onset is sometimes rapid, which means that the patient is compelled to declare sick within twenty-four hours. Here pains of the head and body, with chilliness, shivering, and diarrhoea, come on quickly and the patient becomes rapidly prostrate.
Vomiting, too, may be a feature of this type of invasion, and then the clinical picture may closely resemble that of food poisoning and of abdominal influenza, or some other variety of gastro-enteritic infection.
The patient does not bear in his face the appearance of illness we are accustomed to associate with enteric fever. He may be dull in expression and slow of speech, but his mind is clear.
Fever.-The fever is lower, remits at an earlier stage and has a shorter duration than in typhoid. Its higher limit is 102°F. to 1030 F. By the tenth or twelfth day, or even earlier, it will commonly commence to remit say 20, and in a smaller proportion of cases to intermit. Towards, or by the end of, the third week the temperature will have reached normal, and the condition of the patient will have improved ahead of the temperature.
Pulse.-The pulse-rate is a sign of real value, its slowness in relation 2 Medical Section 3 to the temperature being a characteristic of the disease. It may be said, Given headache, fever, and a pulse under 90 to 95, think of enteric. Of the cases of paratyphoid B, 80 per cent. had a pulse averaging under 90,1 and it is a common occurrence for the pulse to be below 80. The pulse-rate is also a most valuable indication of the severity of the illness. If the rate is below 100, even if untoward symptoms are present, one can feel reassured. Per contra, a mounting pulse spells anxiety (Chart I). This relationship of pulse and temperature is well shown by charting the two together. In the typical case of paratyphoid the pulse record is well below the temperature (Chart II). When the two lines intermingle, things are less favourable, and when the pulse record rises above that of the temperature the prospect becomes correspondingly anxious. This relationship holds good as long as the temperature is above 1000 F.
For this and some other figures I am indebted to an analysis by Lieutenant Whittington.
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Below this point tachycardia associated with convalescence may supervene. The softness of the pulse is as characteristic as its slowness, ,and when in addition dicrotism is present, as in a few cases it is, the picture becomes still more suggestive. The heart impulse is sometimes difficult to feel and a cardiogram difficult to obtain.
The tongue often has a worse appearance than the patient. Its dorsum is dry and furred in contrast with the red tip and edges. The tip may also be smooth and glazed.
The abdomen is seldom distended, but has an elastic feel which is characteristic, except in the mildest cases. It may be a little tender during the earlier stage of the illness, and more often in the splenic region than elsewhere. Gurgling in the right iliac fossa is not noticedand for that matter it is rare in typhoid. The bowels, though often loose at the commencement, are usually constipated after the first week. The result is that the typical " typhoid " stool is not often forthcoming. This is also true of typhoid, which in recent years in London has been characterized by constipation more often than by diarrhoea-a change from its former habit, judging by past records. The spleen is enlarged to percussion in over half of the cases, and less often to palpation.
Spots are seen after the first week, and occur in crops, which may continue to appear after the temperature has fallen. Sometimes they are larger and their edges even less marked than the spots of typhoid. They occur sometimes during the illness in the majority of cases. A profuse rash is now and again seen, and, judging by the experience of this hospital, more often in paratyphoid A than in paratyphoid B.
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Towards the end of the third week the fever has passed and recovery is usually steady and uneventful. Reinfections are uncommon. In convalescence the pulse-rate is sometimes raised out of proportiQn to the temperature.
Tachycardia following the subsidence of the fever occurs in a few cases, is very persistent and delays recovery. There would seem to be varieties of the condition: a type which disappears in sleep, and perhaps is of nervous origin; another which persists in sleep and is suggestive of myocardial intoxication; and yet another which seems to be dependent on vaso-dilatation of the splanchnic area. On the other hand, there are cases of bradycardia, which appears to have its origin in the heart muscle and is of favourable import. These and other cardiac irregularities are being studied by Captain Marris.
The severe type of paratyphoid so closely resembles true typhoid as to make description of it here unnecessary.
Post-mortemn Appearances. -There were fourteen post-mortem examinations of cases of paratyphoid B infection and of one case of the paratyphoid A. group. In the latter there was diffuse ulceration of Peyer's patches, together with slight ulceration of the solitary follicles of the large intestine, and an ulcer in the proximal third of the appendix had perforated, causing general peritonitis. Clinically the case closely resembled true typhoid, death occurring from peritonitis on the twenty-fifth day.
The following were the chief features in the examination of fourteen cases of paratyphoid B infections:
With regard to the lesions in the bowel, in two cases there was no ulceration present, the lesions being in the spleen in one case and in the appendix and liver in the other; in one case the ulceration was confined to the large bowel.
In the remaining eleven cases the small intestine was ulcerated' to a varying extent, the last 2 ft. of the ileum, and especially theneighbourhood of the ileoceecal valve, being theseat of the disease.
In the high proportion of ten cases out of fourteen of paratyphoid B the large bowel was involved, the ulceration being most marked in the cocum and colon as far as the splenic flexure, and sometimes extending to the pelvic colon.
Judging by this small number of cases, it would seem as if thedisease fell more forcibly on the large intestine than in true typhoid.
In two cases of paratyphoid B the appendix was the seat of mischief;. in one it was gangrenous and caused general peritonitis, and in the other there was an abscess round it, with secondary abscesses in the liver and right lung, from all of which Bacillus paratyphosus B was obtained.
The spleen was enlarged in eight cases. In two instances it contained abscesses, which in one case were the only obvious lesion. From the pus Bacillus paratyphosus B was isolated. On one occasion a gangrenous broncho-pneumonia was discovered, and the destructive process had so far' advanced as to produce definite abscess cavities from which the paratyphoid B bacillus was obtained.
The foregoing description points to a tendency to pus formation in paratyphoid, but whether more so than in typhoid it is too soon to be certain.
The causes of death were: Perforation, three cases; peritonitis from infected appendix, two cases; heemorrhage, two cases; haemorrhage and toxoemia, three cases; toxemia, four cases; pneumonia, two cases*; and splenic abscess, one case.
The mortality was rather over 4 per cent. for paratyphoid B and under 1 per cent. for paratyphoid A. Complications. -Apart from perforation, haemorrhage, bronchopneumonia, and the abscesses and other conditions set forth in the foregoing paragraph, complications are infrequent, and especially in the typical cases. Thrombosis of the femoral veins occurs; also pleurisy, empyema, parotitis, orchitis and cholangitis, &c., in few or isolated instances.
Jaundice.-That typhoid can manifest itself as an acute cholecystitis with jaundice has long been known. With paratyphoid the fever may be slight and the patient present the appearances of a catarrhal jaundice. There were lately two patients in adjacent beds, both jaundiced, both with only slight fever, neither of them looking ill. One was paratyphoid A and the other jaundice associated with gastro-enteric catarrh. This possibility of paratyphoid lurking behind an apparent catarrhal jaundice needs to be borne in mind.
With Professor Dreyer to follow me I will not venture for more than a moment into the domain of bacteriology. Experience shows how greatly the value of the agglutination test has been enhanced by the use of Professor Dreyer's technique, whereby accurate quantitative records can be obtained. If the agglutination test for paratyphoid is positive, the conclusion may be accepted with considerable confidence. The importance of this in paratyphoid is great, for either because the bacilli leave the blood early, or because many cases have mild symptoms and do not come under notice early enough, blood cultures are often negative. Stool cultures, too, only give positive results in a proportion of proved cases, and moreover they take time and only afford aid when the illness is advancing.
With many of the milder cases of paratyphoid, a diagnosis from clinical evidence alone is impossible. With the more severe cases a diagnosis of enteric group can doubtless be made from the clinical data, but no conclusion can be drawn as to which member of the group without resort to laboratory methods.
A negative agglutination test has not the same value as a positive. There are patients who do not give agglutination reactions till late in an attack, or in rare instances perhaps not at all. There have been a few patients reported negative by the laboratory who, after an interval of time on further investigation have been found to be positive. This only leads one to say that a positive diagnosis on clinical grounds should not be abandoned too lightly.
Mild Paractyphoid.-The mild case shows the same variation in onset and the same features as the typical case, but these features are less defined 'and more transient and thus constitute a less clear picture. The fever lasts for ten to fourteen days from the onset; it may be high at first, 102°F. or even 1031F., but soon falls to about 100 F. (Chart III). The difficulty in diagnosis which these milder cases involve is shown by the fact that not less than 30 per cent. of the cases admitted to the Stationary Hospital as suspected enterics have, after repeated investigations, been reported as negative. These " wash outs " have been classified under such headings as influenza, trench fever, gastro-enteritis, colitis, appendicitis, jaundice, pyorrhcea, rheumatism, malaria, tubercle. Some of such cases may only require the opportunity for clinical observation which a base hospital affords for a correct diagnosis to be arrived at, but there are others which resemble paratyphoid more closely and need further consideration.
(1) Trench fever has a quick onset, is characterized by chilliness, prostration, and pains in the muscular and fibrous tissues, mostly noticeable in the back and legs. Headache is also present, and at the commencement there may be nausea and vomiting. At first this condition could easily bear a close resemblance to that form of paratyphoid which commences suddenly and in which body pains are prominent features. As the illness progresses the similarity diminishes, for in trench fever relapses are common at intervals, it may be, of three, four, or even up to ten days. (2) Infective Gastro-enterttis. -This is a condition which may mimic atypical paratyphoid closely. The onset is gradual; for two or three days there is an increasing lassitude with aching of head and limbs. By the third or fourth day the patient is compelled to lie up, the pains are worse, there are often one or two attacks of vomiting; discomfort and even pain in the abdomen are frequent, especially in the upper half, and constipation is the rule. The tongue is dirty-a yellowish fur on the dorsum and no contrasting red edges and tip. The temperature record is shown in Chart IV. The pulse is slow, jaundice is sometimes a feature, blood cultures and agglutination are negative, and some of the cases have leucocytosis.
Influenza.-Here the difficulty only lies with the case which begins abruptly, for influenza never comes on slowly. Between paratyphoid and gastric influenza the similarity can be close. In both there are pains, nausea, vomiting and diarrhoea, and in both the pulse is slow.
The similarity gets less as the illness proceeds, and the appearance of an enlarged spleen, spots, or positive bacteriological findings would put an end to doubt. Moreover, it is doubtful if gastric influenza is so cobamon a disease as is imagined ; it occurs for the most part in epidemic form, and sporadic cases should be looked upon with mistrust. A warning is needed against the ever-widening significance that is being given to the term " influenza." I submit that the majority of cases of true influenza are characterized by an inflamrnation of the air-passages, and that though other forms do occur they are not usual, and in their diagnosis a healthy scepticism should be observed.
It would seem probable that paratyphoid is of more common occurrence in civil life than has hitherto been imagined, and that it accounts for a proportion of undiagnosed fevers. The moral is that blood examination needs to be a more routine practice.
Professor GEORGES DREYER, M.D. I feel that it is a very difficult task for me to attempt to follow the distinguished opening speech of Sir Bertrand Dawson, especially as I have not had leisure at my disposal to prepare any written statement of what I wish to say. I hope, therefore, that you will excuse me if some of my remarks appear to lack that coherency which I would wish them to possess.
The subject with which I am dealing is one of very great importance at the present time. The problem of the bacteriology of typhoid and of paratyphoid fevers can conveniently be set out under three main headings: (1) the bacteriology of the active disease;
(2) the bacteriology of carriers; (3) prophylaxis, not the least important-indeed, one might almost say the most important of all. Diagnosis and prophylaxis will constitute the main theme of my remarks this evening, though the importance of carriers must not be overlooked, and is a matter of extreme urgency from the practical standpoint.
The bacteriological diagnosis of typhoid and paratyphoid infection may most naturally be dealt with as follows: First, the recovery of the microbe from either the blood, the stools, the urine, or other secretion; second, the immunity reactions. And here, by far the most important reaction, from the point of view of diagnosis, is the agglutination reaction. I have some figures here which will show you, roughly, the importance of these various methods of diagnosis
